Introduction We assessed the efficacy of a brief, 8-h teaching program, using an objective structured clinical examination (OSCE) for the use of a pocket ultrasound device (echoscope) focused on bed side diagnosis of subclinical ascites in chronic liver disease. Patients and methods Ten cirrhotic patients, five with subclinical ascites and five without, were selected during ultrasound examination performed with a high performance equipment for screening of hepatocellular carcinoma. Five post graduate medical doctors residents in Gastroenterology or Internal Medicine underwent a brief, 8-h theoretical and hands-on examinations training. The methodology to assess the correct competence consisted in two phases defined by actions and answers to questions. Results The evaluation of the technical efficacy was positive in all five students. The diagnostic efficacy for the ten patients examined consisted in no false positive diagnosis of ascites and one false negative. Conclusions In this preliminary experience, the use of a pocket ultrasound device (echoscope) for diagnosis of subclinical ascites in the context of a short structured teaching program and examination was efficient.
Introduction
The term echoscope means the use of a small sonographic device as aid to physical diagnosis at the bed side [1] . For example during a physical examination to detect the border Adding a pocket ultrasound device examination to a physical examination is considered a promising approach to reducing waiting times and healthcare costs but we are lacking of well-designed teaching programs. We assessed the efficacy of a brief 8-h teaching program using an objective structured clinical examination for the use of a pocket ultrasound (echoscope) device focused for bed side diagnosis of subclinical ascites in chronic liver disease.
& Salmi Andrea andrea.salmi@tin.it of the liver or the spleen or to detect doubtful or subclinical ascites or to further characterize a pulsatile abdominal mass. Adding a pocket ultrasound device examination to a physical examination is considered a promising approach to reducing waiting times and healthcare costs [1] . To date, only one standardized and objective structured clinical examination (OSCE) tool as previously defined [2, 3] was reported for the assessment of the ''FAST'' algorithm in trauma patients [4] . In emergency medicine the use in daily practice of the so called focused abdominal sonography for trauma (FAST) is now standardized by means of well-designed teaching programs.
Overall, the values of reliability and accuracy of this assessment tool are high enough to be used also for examinations in the field of general abdominal ultrasound as recently proposed [5] .
The onset of ascites in cirrhosis or in advanced chronic liver disease indicates a poor prognosis and the mortality rate increases up to 20% at 1 year and 50% at 2 years [6] .
No data exist on the natural history of grade 1 ascites defined as ascites only detectable by ultrasound (no treatment required), and it is not known how frequently patients will develop grade 2 (moderate) or 3 (large) ascites [7] .
Aim of this study is to assess the efficacy of a brief teaching program using an OSCE for the use of a pocket ultrasound (echoscope) device focused for bed side diagnosis of subclinical ascites in chronic liver disease. Authors do not have any conflict of interest to declare.
Materials and methods
Equipment: pocket Ultrasound Vscan (GE Healthcare, Milwaukee, WI, USA) with phased array probe and high performance equipment Aloka Alfa-10 ultrasound with standard convex abdominal probe.
Five cirrhotic patients without ascites and five with subclinical ascites were selected by an expert sonographer medical doctor (SA, LG) performing ultrasound examinations with high performance equipment during screening for hepatocellular carcinoma. Subclinical ascites is defined as ultrasound detectable minimal fluid collection of 1 or 2 cm around the liver or spleen or between intestinal loops or in the pelvis.
All patients gave informed consent. Five post graduate medical doctors residents in Gastroenterology or Internal Medicine underwent a brief 8-h training: 4 h of theoretical background on ultrasound physics, semantics, artifacts on images and dynamic video tape and 4 h of hands-on examinations.
Hands-on sessions were performed with standard high level ultrasound equipment and with a pocket ultrasound in patients with or without ascites.
The aim was to acquire ability in correct orientation of the probe, gain and depth regulation to obtain good quality static images, communication of breathing commands to the patient, explanation of frozen image obtained in the 5 preferred sites of fluid accumulation in patients in supine position as shown in Fig. 1 .
At the end of the training each operator was asked to examine five previously selected patient without and five with subclinical ascites with the pocket ultrasound device (Fig. 2) .
Competence was evaluated by means of a standardized and OSCE [3, 4] .
The methodology to assess the correct competence consisted in two phases defined by actions and answers to questions in different time and way summarized with the term Station. 
Results
Evaluation of the technical efficacy requested in Station 1 was correct in all five students for the ten patients examined. Students were able to obtain good quality pictures of the five abdominal scheduled areas ( Table 1) .
Evaluation of answers for Station 2 related to the five patients without ascites found true negative diagnosis for all the students (no fluid in any of the five scheduled abdominal scans) that means no false positive diagnosis of ascites.
For the five patients with subclinical ascites true positive examinations were defined when at least in one of the five scheduled scans ascites was depicted.
Results showed true positive diagnosis in four of the five patients. That means a false negative diagnosis of subclinical ascites in one patient ( Table 2) .
Discussion
Decompensated cirrhosis is defined by the presence of physically detectable ascites, variceal bleeding, encephalopathy and/or jaundice [6] . Moreover, since ascites is most frequently the first of these signs to appear, it is usually considered a landmark sign of decompensated cirrhosis. Transition from a compensated to a decompensated stage occurs at a rate of 5-7%/year [6, 8] .
Ultrasound is able to find small amount of ascites in compensated cirrhosis during screening for hepatocellular carcinoma as incidental diagnosis, to clarify doubtful findings after physical examination, for a semi-quantitative determination if clinically detectable. Ultrasound furthermore let us guide the needle for diagnostic and therapeutic paracentesis.
Diagnosis of subclinical ascites in cirrhosis is so far not recommended and when incidentally discovered there are no specific indications for treatment [7] . In Child Pugh functional classification of cirrhosis and in the recent definition of decompensation stage, ascites is defined only when detectable with physical examination [6] .
Therefore the clinical perception of ascites is undoubtedly subjective and thus limits the value of the Child Pugh classification.
No data exist on the natural history of grade 1 ascites defined as ascites only detectable by ultrasound who need no treatment, and the timing of development of clinically significative ascites is not known [7] .
Ultrasound teaching programs are not always well standardized and focused on each clinical problem [1] . There is a proof of concept that medical students can be taught basic ultrasound skills with limited didactic and hands-on instructions with the potential of using these skills in the patient clinics as an adjunct to routine physical diagnosis [9] . Similarly our study, though limited to few study cases, has proven the ability to train young medical doctors for the sonographic diagnosis of subclinical ascites, in a few hours.
In this preliminary experience the use of a pocket ultrasound device for diagnosis of subclinical ascites in the context of a short structured teaching program and examination was efficient with no false positive results.
In the bed side ultrasound era further experience could help us to understand more about the pathophysiology of ascites occurrence and stage migration from advanced chronic liver disease to decompensation.
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